
CHAPTERV - SUMMARY OF FORECAST VERIFICATION DATA
1. ‘ANNUAL FORECAST VERIFICATION

TABLE S-1. JTWC ANNUAL AVERAGE POSITION
FORECAST ERROR FOR-TYPHOONS WHILE WIND
OVER 35 KNOTS

24-HR 48-HR 72-HR—. _

1950-58 170 --- ---
1959 *117 *267 ---
1960 177 354 ---
1961 136 274 ---
1962 144 287 476
1963 127 246 374
1964 133 284 429
196S 151 303 418
1966 136 280 432
1967 125 276 414
1968 10s 229 337
1969 111 237 349
1970 98 181 272
1971 99 203 308
1972 116 245 382
1973 102 193 245
1974 114 218 3s1

*Forecast positions north of 35°N were
not verified.

a. POSITION FORECAST-VERIFICATION

Forecast positions for the warning,
24-, 48-, and 72-hour forecasts are verified
against the best track using two criteria:

(1) Only those forecasts for
tropical cyclones which reach typhoon inten-
sity and the best track winds are 35 kts or
greater are verified; and

(2) All forecasts for which best
track positions exist are ver~fied.

The position verification statistics
for tropical cyclones meeting criteria (1)
above are found in Table S-1. The 24- and
48-hour errors are essentially the same as
the long term mean, however the unusually
large 72-hour error is attributable to
several extremely erratic storms during the
1974 season. The major problem was failure
to correctly forecast recurvature (or non-
recurvature) in these storms, resulting in
anomalously large 72-hour errors. This same
information is depicted graphically in Figure
5-1, with a five year cumulative mean shown
which eliminates short term variations. It
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can be-seen from the five year mean that
position forecast errors have asymptotically
approached the 1OO-2OO-3OO nm plateaus for
the forecast Intervals. Error statistics
for individual cases are listed in detail
in sections 3 and 4 below for various
categories of storms, and are summarized in
Table 5-2.

M addition to the methods described
above for verifying absolu:e error distance
(vector error), a computation of closest
distance to the best track (right angle
error) is also calculated. Right angle
error, graphically depicted in Figure 5-2,
is a measure of ability to forecast the path
of motion without regard to speed.

b. INTENSITY FORECAST VERIFICATION

Intensity verification statistics
for tropical cyclones meeting criteria (1)
above are found in Table S-3. Increased
understanding of relationships between
minimum sea level pressure and surface winds
and improvements in estimating surface wind
from measured flight Ievel wind have
resulted in a simificantly lower error for
the initial (war~ing position) error for
1974. The more accurate initial intensity,
combined with careful application of the
Dvorak model and known intensity trends,
resulted in significantly reduced intensity
errors at all forecast intervals for the
past season.

TABLE 5-3. JTWC ANNUAL AVERAGE INTENSITY
FORECAST ERROR FOR TYPHOONS WHILE WIND
OVER 35 KNOTS

WARNING
POSITION 24-HR 48-HR 72-HR

1971 7.1 -333 mm
1972 13.5 19.7 23.8
1973 ::: 16.0 20.4 28.4
1974 4.4 11.0 15.4 19.5
AVG 7.0 14.0 19.2 23.4

2. COMPARISON OFOBJECTIVE TECHN19UES

a. GENERAL

Objective techniques have been
verified annually since 1967, however year-
to-year modifications and improvements
prevent any long term comparisons of the
various techniques. The dynamic objective
forecast techniques all employ the steering
concept of a point vortex in a smoothed

large-scale flow field. The analog tech-
nique provides two movement forecasts, one
for those analog storms which recurved and
another for non-recurvers as well as an
intensity forecast for each. An intensity
forecast scheme based on statistical regres-
sion equations was evaluated during 1974,
and will be used operationally in 1975.

b. IIMCUSSIONOFOBJECHVETECFWQUES:

(1) EXTRAPOLATION- Past12-hour
movementderivedfromcurrentwarningpositionand
12-hourold preliminarybesttrackpositionis
linearlyextrapolatedto 24 and 48 hours.

(2) M3HATT700/500. Steeringprogram
whichadvectsa pointvortexon a pre-selected
analysisor prognosticSR (spacemean)fieldat the
designatedupperlevelsin six-hourtimesteps
through72 hours. UtilizingthepreviouslZ-hour
historyposition,MMNIT canputesthe 12-hourfore-
casterrorand appliesa biascorrectionto the
forecastposition.

(3) TYM3D12/24- Steeringprogramwhich
advectsa pointvortexusingFNWC?40nterey’sglobal
bandupper-airprognosticfieldsout to 72 hours.
Forecastsareprovidedforno history,12-hourhis-
toryand 24-hourhistory. Biascorrectionsare
appliedbasedon 12-hourand 24-hourforecasterrors
deteznd.nedfromthe historypositions.

(4) TYF03N- 73 - Analogprogramwhich
scanshistorytapesfor stormssimilar(withina
specifiedacceptanceenvelope)to the stormin
question. The historytapesare dividedintostorms
whicArecurvedand thosewhichmovedgenerally
towardsthewest. TWo 72 Inrrforecastsare thus
provided,and,basedon many otherconsiderateions,
theappropriateone chosen. The TYF03N73 program
alsoprovidesanalogintensitiesout to 72 hours.

(S) FCSTIM - Intensityforecastprogram
whichutilizesstatisticalregressionequationsto
provideforecastsout to 72 hours.

c. TESTINGAND RESULTS:

It is of someinterestto comparetheper-
formanceof theobjectivetechniquesto eachotherand
to theofficialforecastas well. This informationis
listedin Table5-4 for typhoonsonlyand in Table5-5
forall forecasts.Caremustbe exercisedin inter-
pretingthe resultsfor theTYFSandTYFR (TYF03N-73
forstraightand recurredatatapes),sincebothout-
~ts wereconsideredfor eachforecast.Becauseof
proceduralchangesin thenunericalmdel thatTYMOD
andMJHAITemploy,thesetechniquescontinueto
exhibitpoorperformancein themean at eachforecast
interval.Researchis currentlyplannedto developa
new steeringtechniquedesignedto eliminatethese
problems.
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TABLE 5-4. 1974 OBJECTIVE TECHNIQUES FOR TYPHOONS ONLY (see criterion a)

‘24-HOUR
Jn{r rrw ~ I’Y?a— —

~,.$ TTFR !11-,1 $s150— . .—

,Inic 324 114
114 c

Yriw 30s 116 3,)s I:s !:.):!3+:?. ,“- ,.,x: ..

12.3 - 123 0
Jr ?::rii,::.~~:s

C.AS2S ,+,:, $,

ml? i8!J 120 1;9 lx> 189 1s0
189 69 182 56 189 0 y_f&~~

TI’?4

r’?:oz

181 120 ,,. 1X! 1x .182 1s1 204 :zcitiN1q K

204

rJI:::~::~}

84 201 75 Zo.r 22 20J 0 ERROR .,, ,.,

nwl 283 112 268 1?1 177 186 168 205 283 12.1
124 12 1?2 2 128 s. 125 -~.? 124 11

lYFR 288 118 ??5 124 181 189 1?? 207
1:$ 26 144 20 145 -45 145

>*t70 242 119 ~j” 125 164 191 1s7 211 ~~~ 127 ; ~g
1s0

14.5 23:
32 137 22 149 -4? 14A -(5?

1so
148 j; 152 6 150 (1

M 150 233 120 ?22 127 161 189 154 211 217 128 ?21 146 ?~,
149 29 146

15?, 233 14q
19 147 -43 142 -69 1.18 19 149 ; 147 -$ 149 0

48-HOUR
JTh’c =— ~ TY24 ~— = MH7 O ~

JTlfC 222 21s
218 0

XTRP 222 217 231 228
226 9 ~~a o

m

JT\VC OFFICIAL JTWC SU8JECTI\lE FORECAST

TY12 135 214
TY12 - TYW3D ?ilTH 12. HR HISTORY

133 229 147 407 TY24 TYMOD WITH 24. HR lrIsToRy
412 .197 394 165 407 0. TYF5 - TYFOON (WEIGHTED CLIMOj STRAIGHT

T5’24 127 217
TYFR - TYFOOR (lVEIGHTED CLIMO) RECURVE

129 229 158 387
409 192

141 405
405 176 408 21 405 0

TYFS 217 217 215 228 142 401 134 402 233 .?25
213 -4 214 -14 231 -271 223 -179 223 0

TYFR 21s 220 .213 230 14s 410 137 410 226 221 233 292283 63 287 56 299 -111 300 -110 286 6S 292 0

hiH70 176 221 175 234 128 40S 121 421 183 224
516 95 313 79

183 297 191 s17
315 -89 316 -10S 316 93 319 22 317 0

,!H50 166 22s 166 237
382 1S7

124 403 118 420
382 146 388 -15

174 225 177 298 181 319 181 384
386 -32. 380 1SS 388 90 384 65 384 0

J’rlc

JTWC 151 351
331 0

TY12 93 551
588 237

Ti’24 88 365
612 247

TY FS 146 348
z71 -77

TYFR 144 350
442 91

NH70 121 3s2
S2S 173

NH50 113 360
747 38?

105 615
61S 0

97 S92
600 ‘1

103 6?1
325 -296

101 628
500 -128

91 63.9
580 -58

88 639
744 10s

102 613
613 0

98 620
314 -306

96 624
507 -11?

86 640
390 -50

84 645
751 106

72-HOUR
Ty;:s TY?R ,!,,,~ ~

173 296
2Y6 0 .

169 294 170 493
495 201 493 0

134 316 134 49? 159 5T.,
577 261 579 88 5:6 0

127 308 127 4?0 ljO S,!)9 130 749
7S0 442 “75? 28? 749 ;80 749 0

—
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TABLE 5-5. 1974 OBJECTIVE TECHNIQUES FOR ALL FORECASTS (see criterion b)

J3WC 172 348
348 0

N12 99 3s0 129 646
S9S 246 646 0

IY24 94 %2 120 626 125
616 253

639
629 3 639 0

‘IYFS 156 351 123 648
288 -6d

118 646 319
330 -318 321 -326 ;R o

TTF3+ 1S3 352 123 660 117 652 194 316 197
441 89 Sos -134 511 -141 497 182 497

.W70 130 3S3 113 670 107 669 137 33? 1S8
S79 226 618 -s5 626 -43 , 622 29o 606

Mso 122 3b1 109 672 104 674 150 n; 151
737 376 700 28 704 30 732 730

497
0

496 163
110 620

478 1s3
252 731

620
0

616 1S3 731
11s 731 0
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251200( 29.8N 135.5E 05 29.6N 135.5E 65

2518001 32.lN 136.6E >5 3] .9N 136.9E 55

21 -5 30.2N 136.55!

2B -5 ---- -----

12 0 ---- -----

19 0 ---- -----

21 5 ---- -----

70
-.

--, -
----
--o-
--o-

----

.-
--
-.
. .

-.
--

-.
-.
. .260uuOZ 34.5N 137. bE 50 34.4N 137.2E 55 -- -- . . ---- ----- -- -- -- . .

ALL FOHECA91S
M&h NING 24-HR ●U-HU 72-HU

.32NH 13MNH 2*2NM 3613dm
23NN YbNM 18bhM 267NB

3sTS lIKTS 20K7s 30KTS
-2KTS j~TS 3;1s 12KTS
46 2* 15

TWWJoNS WHILE UINU OVER ISKTS
WARNING 24-HR 48-HI? 72-Mn

AVF.NAGE FOUEC451 ERRUR 33NM 138NM 242NF4 368NM
AVEMAW- RIGHT AN13Lt t.litiOU 23NM 9MNM 18bNM ?67NM
AVEIiAGt MAONIIUOE W WINU EKMON 3K7S 1 lKTS 20K7S 30KTS
AVE#AGt. LIIAS UC WIND 5.INW7 ‘2Kl S -lKIS 3K7S 12K1$

NUML+EK OF FORECa SIS +1 38 24 15
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lVCWOON VOLLV

12WZ 2+ AUG TO aOOLIL OZ StP

72 WUUR $Ukt-CAST
knmofts

Poql r u~Nl) UST u~Fq)
---- ----- -- -- --

ut~I Iffacm IIAHh ING Z+ nOUK FWLCAST 48 EU3W FoUFCAS1
ERRORS LRHC*S t wlMEfls

LST
18
53

UIFAU w-isl T .INU
‘a 17.791 1*3.8E +0
5 17.*N 142.2k 4U

133; bINLI PoslT uINO
0 ---- ---.- --

Lli T 9[NU
-- .-
.- --

-- -.
-. --

433 -15
39? -15

317 -10

261 -5
307 5
20* 10

.302 25
299 25

Jll 25
229 30

~13* 5
279 -30

4*’J -20
e3* -20

693 -40
..30 -45
z9b -25
iw -20

46 -15
.- --
-- -.
-- -.

.- --
-. -.
. . -.

-- --

2>3 0 ---- -.-.- ---- ----- --
30 15. (N 1+6.6E
30 15. zti l*t,. lE
40 15. <N 1.6.2E
*O 15.6J! 1*6.2E

3U
3U
4(J
“5

O lS.eN 142.2f. 45
0 A+.ntd i43. b; +5
0 14.hN 1*+.3k E.u
5 15.Rw 14+.lL 65

230 -10
162.-15
1(L9 -10
i79 -10

d
19
27
13

---- -----
---- ---.-
14.5N 140.9E
lb.lN 14 L3.7f

--.- ---.- . .
--, - ----- --
14.6h 137.6E 85
16. uN 137. *E MS

i9.6N 137.2E 95
23.3N 137.1 E lUO
23.7N 136.8E 1U5
27.5N 137.5E 105

-- --
-. --

716 s
653 0

537 15
3)31 20
351 20
173 20

75
80

>5 L6.2h 146. UE
60 16, LitI 145.5E
fO 17.sN 145.1 E
/5 19.3N 144.3E

55
4U
es
65

75
bu
90
95

95
95
95
95

as
Llo
80
80

o 17. ?N 143.9L 75
0 IE3. RN 163.2E UO

-S 19.2t4 142.7E 85
-10 ZO. QN 142. OE 85

159 -!)
120 -s
1 SE -5
Ill -10

iU.4N 1+0.8E
20.7N 140.4E
21.1 N 139.9E
24. W i39.4E

es
90
95
95

ao iq. at+ 1*3.5E
US 20. (N 142.4E
YO ZI. bN 142. oE
‘/5 22.@ 1*0.9E

95 23.7N 1*1. IE
YS ,?5.2N 140.2E
90 25.9N l+l.l E
US 27.3N 1+0.13E

UO Z8.4N 1+0.2E
00 ?9.3!4 139.6E

H5 30.1 N 138.6E
65 30.7N 137. JE

55 30.gN 1.E6.8E
90 31. LIN 135.6E
‘+0 30.9N 134. LIE
t15 31 .oN 133.9E

11
6

13
34

-5 d3. dw lW3.3b 95
-5 24.17N 13e.6E 100

0 Z5.3N 13n.6E 110
0 25.w 137.2L 115

52 0 26.2N i37.2E 105
153 S 26.5N 134.6E 105
1+8 20 213.3h 135. OE I1O
205 30 29.2N i33.4E 115

28.9k 134. AE 95
28.8N 131. <E Iuo
30.UN 130.VE 95
33.ON 130. sE 55

29011(3UZ z3.7h ,.1.,?~
290 b”lJl <5. ON 141..fE

291dJol d6.lh 1,1.zE
2Y]oUUZ 27.3N 140. tE

3Ull”U0L dE1.6h 160.lE
3LNJoOUZ Z9.3N 139.?.E
301d UUL <’Z.9h 13U.9E
3U1OI2U1 30. +tJ 137.6E

31 OUU(J[ WJ. MN ij6.OE
31 OLWOL 30..Yh J35. ?E

311; O(2L 30. YN 134.1[
311WOZ J1.2h 13+.13.E

CI1OI1IIU6 J1. t!h 133.6E
UIOOUU4 .52.5P. 133. >E
ilildJLIL 3+.lIN 13 J.13E
OIIUOU< 3b. ON 132.*E

O.?OUUOL >1.7h 13t.iIE

5 . 0 2B.1719 l~O. Ot. 110 ,24 30
55 0 30.2w 13!3.4E 105 78 .?5

13 5 30.5N 146.9E 90 124 5
5 10 32.2*’ 14(3.5E t75 1S3 O

32.2N 137.8E
3S.3N 137.2E
35.4N 141.9E
3?.2h 1+6.6E

37.07! 137. rE 35
---- ----- --
---- ----- --
---- ----- --

31n -50
-- .-
-- --
-- . .

5
0

-5
-5

33.9N l&o.lE
34. ?u i37.3E
33.*M 13b.2E
.63.Qw 133.2E

70
65
65
50

256 -15
218 ’25
189-25
166-35

3V.5N J+4.3E
4i7.6h 13&OE
38.9N 133.9E
3E).9N 130. aE

45
35
35
30

--, - ---.- --
-a.- --.+- --

---- ----- -.

---- ----- --

.- .-
-- .-
.- .-.- --

33.3N 133. OE
32.7u 131.2E

31.(.N 130.9C
31.IW 130.+IZ

50
+5

60
55

95-35

116.-35
178
270 :

38.ON 131.6E
--- -----
---- -----
---- -----

8(3
75

9U
90

30
.-
-.
--

---- ----- -.
-Q. - ------ --
---- ----- -.
---- ----- --

.- --
-. .-
-. -.
-- --

U5 3] . 7N 133.SE
60 3?.3N 133.2E
60 34. oN i33.1 E
>0 36.3N 132.3E

*5 38. IN 132.5E

85 35.4N 132.3L
---- -----
---- -----
---- ---, -

45
. .
-.
.-

13e 0
-. --
-. --
. . --

u
5

-5
0

---- ----
--, . -----
--, - ---o-

--, - ---.-

. . ---- ---.- --
---- ----- --
---- --- .-, --
---- ----- --

-- .-
. . --
-. --
. . --

55
50

.-

.-
24 0 ---- ----- -- -- -- ---- ----- ---- ----- .-

1 YPHOONS WILE MIW LIVER W3KTS

AvE. ktik F(3MEC4S, eMRUN
MAF4NING 2+-HR 4b.HR 72.Iw

15NM 16UNW 320?44 3A7NM
bVt..JIGt Ulbhl A1.ljLt LRKOU 12NM 106NM 215NM ??3NH
bUEhlKit @AbhiiucL OF “IN” EK” OU 4K1> ljKIS .2uI(Ts 17KTs
#Vt”AIX UIRS UF dlNL7 LMHUU ‘1K75 -4KTS -7KIS IKTS
hUP!>tH Ut tOMLCb S15 27 27 19 11

ALL FORECASTS
MWiNING 2*.iEIE +e+R 72+4u

i71w 160NN 320h14 3A7MM
13NH ]WNM 215hH 233NN

3KTS 13K1S dOKTS 1TKT5
.-OKTS ‘*KTS ‘711Ts lKTS
.31 d7 19 11

7vPli00N SHIRLEY

00UVL o* 52P To Ooooz 09 SEP

72 UUW FURiLASTw s I lRaLK W4RN1N(Z 26 HOUN FIJRt.CAS7 48 INJLIP FORfCAS 1
ERRoRS

13SI WINU

2: -:
28 -10

29 -5

16 -10
29 -5
16 5
lb 5

12 0
11 0

80
00

5 -Iu
16 -10
8 -5
Ov

IN’ISIT wINO
2S. nU 132.7E .3U
Z7. ?W 133.6E 30
27.4?d 133.6E .60

27.7N 132. LFL 50

Z7.7N 131.6k 5U
Z13.7W 132. iX 6U
d7. #.N 131. OL 65
t6. IIAl 130. O& 5.5

Z6. hN 129.9k 65
LE. *+1 LZW.5E 10
29.3U 12 fl.2c 70
29. H?J 129.8L 60

J1.l N 129.7L ‘3S
31. RN 128.76. 55
31 .7N 129. Et. 55
31. aN 129.5t 55

ERHCWS

DS1 ●IND
87 -2a

Ibl -?0
166-25

150 -5

107 .-10
la5 -5
133 0
147 -5

151.-10
53 -5
●4 -5

120 -10

113 -lo
75 -10

1:: ;:

ENRORS
0s1 bl+iu

-- -.

t. RRORs
POS1 I W,NO

---- ----- --
PoSIT wIND

---- ----- . .
---- ----- -.
---- ----- . .

30.2N 134.4E 50

30. bN 133.5E 50
31.7N 134.4t 55
31.2* 134.5E S5

.?6. SN 1.E2.5E 60

CS7
.-
--
. .

$38

●V7
4 UR
713

3r2

M)hc
-.
--
--

-z5

-- -. ---- --.o-

-- -. .-*- -.-*-

366 -20 32.9N 137.zE

332 -?S 33.6N 136.76
401J -20 36.2N 13?.L!E
387 -20 35.5N 1*3. ME
26’d -10 31. ISN 13~.5F.

23* -10 ---- -----

1<< -lo ---- -----
1<9 -5 ---- -----
156 5 ---- -----

-- -. ---- -----
-- -- --, - -----
-- -- ---- -----
-- -. ---- -----

-- -- --, . -----
-. .- ---- -----
.- -- -.. . -----
-- -- -.. . -----

--
.-
+5

-2Q
-.4
-2~

5

?9.ON 132.5E 55

31.lN 131. *E 55
3z.2h 132.7E 55
32.7N 135.3E S0

-.
--. .
-.

-.
--

--
-.
. .

--
. .
.-
. .
-.

---- ----- --
---- ---o- --

---- ----- --

---- ----- --

---- ----- --

---- ----- --

---- ----- --

. ..- ----- --

fiF.L FORECASTS

--
--
--
.-

---- ----- ------ ----- --
---- ----- --
---- ----- --

-. . .
-- .-
-. --
. . --

-.
--
-.
--

-.
. .
--. .

--
. .
--

I YPWJONS .HILE wIND uW14 15K1s

WARNING .26-Hfl +&-tiH 72-FIR
6Vt ‘“tit kONLCAbl kii17UH

W*NING i*-HR *@-HH
1+Pw4 1 lbhM 265r.M c.21NM

7z-h*
14NM 1 L6kM 2b5W 521MII

bVt .’. bk UIbHT Ah”Lk LI(MIJ” 1 lf6?4 i $NP 137id4 3GONM 1ON*

aVL..Uk_ M&uN1 lUCt W WINU ENkOW 4KIS
(5NH 13?t.M 350#H

lUKTS l+KIS 18K1S 4Kls iIJKTS 14117S 18KTs
#Vk M,.Uk BIAS Uk “iND k“MU14 ‘ZKi> -UKIS -13. Ts -16K’7s ‘2KTS ‘UKTS
hUM&><N Uk FOHLC.. SI> 18 lb 9

-13KTs -lsIKTS
5 in 1* 9 5
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1 YPHLVINBts
ObUuL U* uC1 ill obuud 1+ LLT

Puslr .
OYOOU!JL lb.lh 1z9.3E

OYIL1. UL Ib. lm 1/8.3[
091*34UL lb. lh 1Z7. JE

65 1s3 10
70 ,Un 5

70 /z 5
70 61 5
70 1+1
75 130 1:

95 1)6 &u

95 1s? 45
90 130 45
90 18!! 65

40 2SM 15
. . -- --
-- -- --
-- -- --

---- --

-- -- --
-- -- --
-- -- --

-- -- .-

19. OK
18. uh

11). (L
Ii?. at.

05
90

90
5’0
90
W

b5
-.
.-
--

--
--
--
--

--
--
-.
--

. .

lUIJ” UUL lb. em 120..+F
lLIVOUtJl 16.9?. I?5.+
]ul<oof 17.]?. 1*+.*E
lU1.,UUZ’17.&h IZ3,2E

16. f,h 1.46. JL 6U
16. IN li5. uE ho
17. iN l?4. eE 05
1,. IN 123. lE 70

0
26
11
19

u
-5

0
5

10
10
10

u

u

5
‘a
5

0

:;
10

5

17. %w 121.5L
11.5W 120. OL
18. (is, 121.5L
19. ().1 119. nt.

19.?* l] M.7L
19. %.r he. ak
i9.7h$ 1]5.7L ,
19. *N 115.2L

60
>5

36
36
87
45

25
72
49
24

MS

131
214

87

L12
--

]H. >t. 117.2F
18. bN 116.6f
19.2N llu. $~
?O.3N 117.3C

19.9&
19. lh
20.6).
22. IN

112. YL
113. Uk
Ilh. si
ll!J.l F.Ou

11OUI)ULi7.7ti122.1E
llOrIOOl16.OFi1212.’4F
II1<OUZ lEI.3N1211.UE
111,UU1 18.5A llY.?F

17. (N I<Z. UE ?3

18.2N liO. bE oh
ls. >N 119. bf 8>
lP. @ 119.2E o>

.22.9N
----
----
--, -

114.*E.
.--+-
.....
-.-+-

6

21
6(6 *u

.- --

.- --
-- --

vu

2b
6

85
9U

ldO”uuL lB.9h ]ILI. *E 05

Idoouui 19.lh ]lr.e~ 02
121 ZUUL 19. ?N 116. *E y5
121-UUL 19. II! llS.2E 00

130UUUL 19.in 113. MF 35
13nhUU/ 19. lN II,?. *E 50
131/!301 19,1Fl II LI. ICZ *5
131600/ 19. OA lUY. UE 25

l+ OUUUL 19,1tv 108. *E d>

lL1. tiN 1113.2E bb

19.2N 117.3E fU
19.3N llb.9E 7U
19.3N II+. (JE ob

<O.. *1 I]*,&k
<0.7N 114. ok
dO.5N 11+.3L
i9. UN 107.7L

19.7N 100. OL

---- -----
---- -----
---- -----

9U

90
7U
5U

22. *N 11 O.%F
---- -----
---- -.-, -
---- --.,-

3>
60
?5
25

15
--
--
.-

----
----
--o-

----

-----
---.-
-----
--..-

-- --
----
-- --
-- --

*O ---- ---+-
---- -----
---- -----
---- -----

----
----
----
----

-.-.-
-----
--..-
.--.-

.- --

.- --
-- --
-- .-

--
.-
-. --

. .------- .- -- -- ---- ---.- ---- ..-.- -- .-

(1 Ph130NS WHILE MINU OVER ?5KTS
WAKNIN6 Z*-HII 4&-MK 72-MM

23NM 82NP 131NM 1 LIONFI
bVEmnbt HILXII AhGLt LUNOK 9NH .iONM 71NM bbNM
bVEnAtit uA6NIIuct (IF wINU E14.Llti 4KI> 17KTS 18KIS 29KTs

ALL F(31SLCASTS

w~*hlNG 2+-HR *e-win 7?-HR
24NM 81NH 149NM 243rJp

9NH %?NH 13SNM HSNP
bKTS 17K75 2]”75 35KIS
3KTs 13K1S ,i]I(7s 35hl S

.20 lb 12 M

AVE”-tit FOUEC&>T tMRUN

4VE.lSbt BIAS V} WIND t-rfRuU .?KTs 12KTS IuKIS 29KT>
Num”ttl ut tOHt. LAs15 In 1* 10 6

TYPHOON CAIFNf-N

12LIOL1. 13CTTO 121J13i lv ULT

24 HOUU FoNt.CAST 48 HIJ1O FoHFCAS 1 7Z PUUH FUULLA>T
Lflmc Rs EWUORS t.alio”$

OST b lND POSIT wINO U5f tilhO POSI I UINO US7 WIN(3

tif.~r lI?ACfi 19ARNING
ERRuRS

POsl r .Ibl) POSI r MINU !3S1 wINU

30 12.2N lt9,7E .lu

P051T !lItAu

L3. oN 12b.6L +5
12. UN 126. ALL 45

12. IXI 130. IF
11.9N 129./t

12. IN 12 EI. UE
12.8N 126. ME
1307N 125.oE
14. AN 1?4.6E

15.2N 123. bE
15.9h 122. rE
le.6N 121.5E
17.2N 119.9E

17.9N 1111. !JE
18.4N lI?.6E
18. YN llb. bE
19.5h 115,9E

19.9N 115. *E
?O.2h 115. uE
20.6N 1]4. tlE
ZO.7h 11*.3E

<1. ON 113. bE
21.3* 1]2. UE
21.7N 112. UE

26 0
42 -lo

:: .:

19 -5
13 -lo

17 :
19
17 5

0 5

25 10
13 5

Elo
8U

s
8:

60
6 10

19 10
24 10

34 0

76 -10 ---- ----- --
160 ’15 ---- ----- --

-- -- ---- ----- -- .- --
-- -- ---- . . . .. -- -. --40 12.3N 12806E 30

45 11. tiN 128. lE 45
>0 12.3N ld7.6E 4>
35 13. IIN 125.4E 50
bO 14. @i 124.5E 5U

179--15 13. *N 121.6E 45
184 ‘IO 1*.2N 12103E 50

0 16.3N 117.2E 60
0 17.7N 11603E 65

,,?3-lU
33e -lo
159 -5
110 (3

14.5N II I!.*E
15.2N lIH.lE
16.8N 113. ME
18.3?. 113.1 L

12.4N 124.7L >0
13.3w 124.4L 00
15.3N l?I.2L 60
16.5N 120.3t. 50

lSIJUOOZ
150000/
151200<
151”UUZ

MO
46

1?:
77
36

172
131
112
104

83
●6
69
. .

-.
-.

19.3w llh. uE
17.7h I0902E
19.3N ]Io. st.
---- -----

16u.JIAOd
lbObUOL
161<u OZ
lblaou L

65 15..N 123.LiE e5
/0 15.6N 122.8E 70
bO if... N 121.7E 65
50 17./N 119.9E 5S

la. nu 120. OL 55
16.*N i18.7k 05
18. -4N 117. E3L
,8.** ,*5.8t. ;:

20.5N 112.4L 85
20.6N 112.7L 85
20.4N 112.8E S0
c?i. bu 112.6E bO

0 19.2N 115.6E 75
5 17.7N 114.3E E5
0 19.lN 114.1E S5
10 l~.LFN112.1E 65

15 ---- ----- --
15 2?.lN 10LI.9E 25
5 21.6N 109.2E 50
10 ------- ---- -

5 ---- ----- --
!?s ---- ----- --
30 ---- ----- --
.- .-. . ----- -.

-- ---- ----- ---
-- ----- ---, . --
-- ---- ----- . .

lb
20
3U
--

--
--
-.
--

.-

.-
--
-.

.-

.-
--

170u00t
170.X30L
171<130Z
17]”!30Z

>5 1F3.2N 118.2E .ss
60 18. c.N 1L7.3E bb
bS iP. uN 116.5E c,5
b5 19.QN 115.uE 65

. . --
22Z -30

--m------
---------
-------.-
-------..

.-
-.
-.
-.

-.
.-
--
. .

150 >
. . --

lUOUOOI
180.001
lUILUOL
lElldullL

70 19.8N 115.3E 70
70-20. ]N 115.lE ?5

15 20..N li4.7E 75
IO ZO. LIN 114.3E 8U

Z2. IN 112.7E 70
21.7N 113.5t 80

22. ON 113.2E 75
---- ..--. . --

-. .-
-- .-
-- .-
-. -.

---- -. -,.
---- -.-+-
--m- -----

---- -----

--
--
.-
--

. .
-.
-.
-.

19 UU*OL
I*ubuol
191 ZUOL

65 21.3N 113.7E 75
>5 21.6N 113. lE 65
4S 22.2h 112.3E 45

---- ----- --
---- ----- --
---- ----- --

-- .-
-- --
-- -.

--.- -.-$.

---- -- .,.

---- -----

--
--
.-

-.
-.
-.

TYPHOONS WHILE uINO oVEH ?5K7S
UA74NlhG 2*-HR 48-HR 72-H14

FORECAST t*R@i lSNM 1u3NH i72hM ?49NM
hlGHl AhGLk MUON ]lNM +ONN 115NM 1R6NFI
MAGNITUCE OF wINU ERnOR 5K1S 10KTS llKIS 166TS
Lil AS OF UINO EHRuR 2K1S 4KTS -lP. Ts 7KTS

ALL FOIEECASIS

uAhNING L*-HN +e” HM 7?-I.M
18 FAN 1L!3NN 172RM 2*91AN
12NM ●ONN li5hpI lnbtLv

4KTS 113KTS llKTS lhK7S
lKTS 4K1S ‘1M75 7KTS

Z1 17 10 7FdJN6t H (lb “FORE C4S7S” 20 j7 10 7

“106



48 HOUR FotitcbS 1W%l lR4Ch 9’iSnE41NG r?+ WMJN Fuukt.t, >l
ERWM>

IJsi WIW Pnhll
GwJws kliulJR5

W,wu “ST krm) P(ISI 1 UINU UST wINU
‘E9HORS

PUS IT W,hU ($+1 wINIJPU>l T .1(”U WSI t uIN”

21 OUOOZ 12.8N 129. ?E 35 12. Y?A I?9. JL .iu
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